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(54) ELECTRONIC TIMEPIECE 

(57)Abstract: 

PURPOSE: To obtain an electronic timepiece which makes a 
pointer for time display and other members drivable to turn 
independently while facilitating smaller size and less 
thickness with simple construction. 
CONSTITUTION: An analog movement 9 is buried into a 
housing 5 housed in a case of an electronic timepiece to 
drive to turn a hour hand and a minute hand at the center 
thereof and a hole 1 9 is provided at the peripheral part to 
house a ring-shaped ultrasonic motor comprising a rotor 14, 
a stator 1 5 and a piezoelectric element 1 6. A calendar plate 
18 with a data from '1' to '31' printed thereon is fixed on the 
rotor 14 and turns by one day in the number of the data 
printed on the calendar plate 18 once per day in the 
direction of the arrow A by an ultrasonic driving. A dial plate 
6 has a hole for a rotating shaft of the hour hand and the 
minute hand at the center thereof and a window 20 for a 
calendar display at the peripheral part to display the data 
printed on the calendar plate 1 8. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ^ ^ ^ . *u 

[Claim 1] The electronic clock characterized by having the step motor made to rotate the guide 
which directs time of day, and the ultrasonic motor which rotates a different member from the guide 
which directs said time of day. ... ■ j u 

[Claim 2] Said ultrasonic motor is an electronic clock according to claim 1 characterized by 
arranging the device for having the Rota section which consists of a rotator of the shape of the 
stator section and a ring which consists of a ring-like stator, and transmitting rotation of said step 
motor and this step motor to said guide inside the stator section of the shape of said ring, and the 
ring-like Rota section. . , , j- ^ i • 

[Claim 3] The member which said ultrasonic motor rotates is an electronic clock according to claim 
1 or 2 characterized by being a member for performing a calender display. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic clock which is made to rotate a 
different member from a guide by the ultrasonic motor, and displays a calender etc. while rotating 
the guide which directs time of day with a step motor. 
[0002] 

[Description of the Prior Art] What gave functions other than a time stamp is known by rotating 
conventionally not only the guide that displays time of day but other members in a guide type 
electronic clock. 
[0003] 

[Description of the Prior Art] However, when the step motor for carrying out the rotation drive of 
the guide which carries out a time stamp in the above-mentioned conventional guide type electronic 
clock was used in order to carry out the rotation drive of other members, in order to have to rotate 
other members according to the rotation period of the guide which carries out a time stamp, the 
rotation period of others and a member received constraint, and there was a problem that a free 
functional design could not be performed. In order to rotate the guide which carries out a time 
stamp, and other members further again, the big, large-sized step motor of torque had to be used, 
and there was also a problem that a small clock could not be designed. Apart from [ in order to 
solve this problem ] the step motor which drives the guide for time stamps, when a step motor small 
as other objects for members is formed, in order to obtain big driving force from the small torque of 
this small step motor, the high speed needed to be made to rotate a motor, the approach of 
transmitting a rotation drive to other members through a moderation device needed to be taken, and 
there was a fault that the structure establish this moderation device became complicated 
[0004] 

[Objects of the Invention] It was made in view of the above-mentioned situation, and the purpose 
can carry out the rotation drive of the guide for time stamps, and other members independently, 
respectively, and this invention is easy structure and it is to offer an electronic clock with easy 
miniaturization and thin-shape-izing. 
[0005] 

[Summary of the Invention] This invention makes it the main point to have established the rotation 
drive transfer device from a step motor over the guide for the above-mentioned time stamps inside 
the ultrasonic motor device, as the guide for time stamps was rotated with a step motor and other 
members were rotated by the ring-like ultrasonic motor, in order to attain the above-mentioned 
purpose. 
[0006] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. Drawing 1 is 
the sectional view showing the internal configuration of the electronic clock concerning one example 
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of this invention, and drawing 2 is the decomposition perspective view. The electronic clock 1 has 
the crust which consists of a case 2 which forms the side face of a body, glass 3 which is wearing 
the top face of a body, and a back lid 4 which is wearing the base of a body. The housing 5 which 
contains various kinds of clock configuration members is formed, the top face of the housing 5 is 
worn, and the dial 6 is attached in the interior of the crust. The minute hand 8 which directs a part 
is formed between the dial 6 and glass 3, being between the hour hand 7 which is attached in the 
revolving shaft of double structure which rotates in the center, respectively, and directs time of day 
while rotating, and its hour hand 7 and glass 3, and rotating. 

[0007] The analog movement 9 which carries out the rotation drive of a hour hand 7 and the minute 
hand 8 is laid underground in the center of housing 5, and the wheel train device 10 in which power 
is transmitted to the revolving shaft of double structure which rotates in the center, and the step 
motor 1 1 which supplies power to the wheel train device 10 are arranged in the analog movement 9. 
[0008] The hole which contains the cell 1 3 which the circuit board 1 2 is formed in the pars basilaris 
ossis occipitalis of housing 5, and supplies power to this circuit board 12 is prepared. And a circular 
ring-like hole is prepared inside [ perimeter ] housing 5, and the ultrasonic motor of the progressive 
wave mold shown in JP,1-17354,B is arranged in the interior. An ultrasonic motor consists of two or 
more piezoelectric devices 16 for being fixed to Rota 14 which consists of a ring-like rotator, the 
stator 15 which consists of an elastic body of the shape of a ring which gives rotation to the Rota 
14, and the base of the stator 15, and making a stator 15 generate an oscillatory wave, and a 
contact spring 17 which transmits the high-frequency voltage from the circuit board 12 to the 
piezoelectric device 1 6. 

[0009] Moreover, the calender plate 18 of the shape of a broad ring with which the dates from "1" 
to "31" were printed is fixed to the top face of Rota 14, and the aperture 20 for exposing one date 
of the calender plate 1 8 is formed in the 3:00 direction of a dial 6. 

[0010] Next, actuation of the electronic clock of the above-mentioned configuration is explained. 
The ultrasonic motor which consists of Rota 14, a stator 15, and a piezoelectric device 16 is in the 
condition contained by the receipt hole 19, and carries out the rotation drive of Rota 14 the part on 
figure of date printed by calender plate 18 once fixed in direction of arrow head A by Rota 14 on the 
1st the 1st. The rotation drive of a minute will perform automatically the date adjustment of the 
moon of smallness, the date adjustment in February of a leap year, etc. several days. Especially 
control of these rotations is performed when electrical-potential-difference impression processing 
will be once made by the control circuit established in the circuit board 12 of drawing 1 although not 
illustrated on the 1st based on the pulse signal of a fixed period. 

[001 1] Thus, the calender display function by the very easy configuration can be prepared by using 
the ultrasonic motor formed in the shape of a ring. Moreover, by laying underground the analog 
movement 9 which consists of the device same with the center section as usual, the space inside a 
clock can be utilized without futility, and the time stamp by the hour hand and the minute hand can 
be performed, especially there is no need for changing the configuration of the analog movement 9 
etc., and miniaturization and thin shape-ization can be realized easily. 

[0012] In the above-mentioned example, although the calender plate 18 which printed the date by 
the ultrasonic motor is rotated and he is trying to display the date through an aperture 20, without 
restricting to such the method of presentation, the direction for a display [ date ] can be made to be 
able to fix, a shutter plate can be rotated by the ultrasonic motor, and a part for a display can be 
exposed, or it can also hide. This is explained below as other examples. 

[0013] Drawing 3 is the sectional view showing the internal configuration of the electronic clock 
concerning other examples, and drawing 4 is the decomposition perspective view. The housing 5 
which contains the case 2 where electronic clock 1 ' forms the completely same side face of a body 
as the 1 St example of the above, the glass 3 which is wearing the top face of a body, the back lid 4 
which is wearing the base of a body, and various kinds of clock configuration members is formed. 
And the hour hand 7 of the completely same configuration as dial 6' which is wearing the top face of 
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the housing 5 and which is mentioned later, and the 1st example, the minute hand 8, and the analog 
movement 9 are arranged. Moreover, the circuit board 12 of the pars basilaris ossis occipitalis of 
housing 5 and the hole which contains a cell 13 are prepared similarly. Furthermore, the hole of the 
shape of a circular ring inside [ perimeter ] housing 5, Rota 14 of the shape of a ring which 
constitutes the ultrasonic motor contained by the interior, the ring-like stator 1 5, two or more 
piezoelectric devices 16, and the contact spring 17 are also the completely same configurations as 
the 1 st example. 

[0014] Shutter plate 18' mentioned later in detail is fixed to Rota 14. and it rotates with Rota 14. 
Below a liquid crystal display 21 is immediately formed so that the shutter plate 18' may be touched, 
and it has LSI22 for carrying out the display drive of the liquid crystal display 21 on the circuit board 
12, and a liquid crystal display 21 and LSI22 are connected through the circuit board 12 and 
interconnector 23. r j • u 

[0015] Aperture 6'-1 of the sector of about 60 degrees of central angles and 6 -2 are formed m the 
direction and the 6:00 direction at 12:00 at the dial 6, respectively, moreover — shutter plate 18' — 
mask section 18'-1 and the central angle of the sector of about 60 degrees of central angles — 
abbreviation notching 18'-3 and the central angle of mask section 18'-2 [ with a sector of 120 
degrees ] and the sector of about 60 degrees of central angles — abbreviation Notching 18'-4 [ with 
a sector of 1 20 degrees ] are formed. 

[0016] Next, actuation of electronic clock 1' of the above-mentioned configuration is explained. 
First, for example, 7 ** calender, a date, etc. are displayed on the location corresponding to two 
aperture 6'-1 of the sector of dial 6', and 6'-2 by the liquid crystal display 21. An ultrasonic motor 
rotates and shutter plate 18' fixed to Rota 14 rotates with Rota 14. 

[0017] By mask section 18'-1 of two sectors, and 18'-2, shutter plate 18' can close two aperture 
6'-1 of the sector of dial 6', and 6'-2 to coincidence with the angle of rotation, and can also open 
them to coincidence. Furthermore, only notching aperture 6'-1 of a direction can also be opened at 
12:00. and only notching aperture 6'-2 of a direction can also be opened at 6:00. Four kinds of 
displays (one is no displaying) can be performed for coming at arbitration. 
[0018] In addition, although 7 ** calender, the date, etc. were displayed with the liquid crystal 
display 21, you may make it printing only constitute a part for a calender display in an example 
besides the above not using a liquid crystal display. 

[0019] Moreover, in the two above-mentioned examples, although each uses for the calender display 
the rotor plate attached in Rota 14 as shutter plate 18' which opens and closes the calender plate 
1 8 or a calender display, you may use for other functions, such as a chronometer, a timer, a dual 
time, and an alarm, without limiting to a calender display. 
[0020] 

[Effect of the Invention] According to this invention, since the rotation drive of the guide for time 
stamps and other members can be carried out independently, respectively, in order not to receive 
constraint of the guide drive approach, it becomes possible to constitute the function by others and 
the member in arbitration. Moreover, since he is trying to use the big ultrasonic motor of an 
output / weight ratio in order to carry out the rotation drive of other members, as compared with 
the case where other motors are used, a lightweight miniaturization or thin shape-ization is 
realizable. Furthermore, an ultrasonic motor device is constituted in the shape of a ring, and since 
the rotation drive transfer device and step motor to the guide which carries out a time stamp inside 
the ultrasonic motor device were contained and the space inside a clock is utilized effectively, the 
miniaturization of a clock and thin shape-ization become realizable easily further. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the internal configuration of the electronic clock 
concerning one example of this invention. 

[Drawing 2] It is the decomposition perspective view of the display component by the ultrasonic 
motor which is the principal part of the above-mentioned electronic clock. 
[Drawing 3] It is the sectional view showing the internal configuration of the electronic clock 
concerning other examples. 

[Drawing 4] It is the decomposition perspective view of the display component by the ultrasonic 
motor which is the principal part of the electronic clock concerning an example besides the above. 
[Description of Notations] 

1 1 ' Electronic clock 

2 Case 

3 Glass 

4 Back Lid 

5 Housing 

6 6' Dial 

7 Hour Hand 

8 Minute Hand 

9 Analog Movement 

10 Wheel Train Device 

1 1 Step Motor 

12 Circuit Board 

13 Cell 

14 Rota 

15 Stator 

1 6 Piezoelectric Device 

1 7 Contact Spring 

18 Calender Plate 
1 8' Shutter plate 

21 Liquid Crystal Display 



[Translation done.] 
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